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In the present study, the medicinal plant, Soymida febrifuga, was selected based on the rural people practice to cure various diseases and Ayurvedic (Indian System Medicine) literature available. Since, bark, root and leaf of this were used as a folklore medicine for inflammation, diabetes, tumor and hepatic diseases, these plant parts have been selected for the study. Though S. febrifuga received ample of attention in Ayurveda, only some of the therapeutic uses have been evaluated scientifically, such as anti-inflammatory, antiplasmodial and sexual vitality in women. Hence, remaining therapeutic uses, diabetes, hepatoprotetive and tumor suppression, was evaluated scientifically in this study.
Plant fingerprinting has done using the HPTLC system. All the extracts of S. febrifuga have shown the presence of various phytochemicals such as alkaloids, flavonoids etc. In the acute oral toxicity studies, Maximum Tolerated Dose was determined based on the visual, hematological and biochemical parameters. All the extracts did not show any toxicity even at higher doses (2000mg/kg), except root bark methanolic extract that has shown severe toxicity even at low doses (LD-50: 102 ± 25 mg/kg).
In vitro antioxidant activity of S. febrifuga extracts has been evaluated taking total phenolic content, reducing power, metal chelating activity, superoxide, hydroxyl, hydrogen peroxide, DPPH and nitric oxide scavenging activity as parameters. Results have shown that, methanolic and aqueous extracts of bark and leaf have significant antioxidant activity than the root and root bark extracts.
The results obtained in the in vitro antioxidant study, prompted us to evaluate the protective effects of S. febrifuga extracts on oxidative damage. Liver cell line, HepG2 was selected for the study and oxidative damage was induced with tert-butyl hydroperoxide (t-BHP). Initially, HepG2 cells were incubated with extracts/t-BHP to evaluate the cytotoxicity followed by co-incubation with extracts and t-BHP using MTT, ALT, LDH as parameters. Results have shown that, all the extracts have little toxicity even at higher concentrations (250µg/ml) except root bark methanolic extract. T-BHP has shown singinificant toxicity on HepG2 cell and IC-50 value found to be 3.90 mM. In co-incubations with S. febrifuga extracts, the viability of the cells was significantly increased indicating the protective roles of extracts on oxidative damage. To elucidate the molecular mechanism behind the protective roles of S. febrifuga extracts, all the glutathione related enzymes, catalase and superoxide dismutase were evaluated. Results have shown that all the antioxidant enzymes were increased in a dose dependant manner. Especially, glutathione was significantly up regulated. To understand the prime target of the extract that specifically up regulated the levels of glutathione, glucose-6-phosphate dehydrogenase, which pumps NADPH to convert GSSG to GSH, protein levels were monitored using western blot. Glucose-6-phosphate dehydrogenase (G6PD) was highly up regulated in the extracts treated cells. Especially, bark and leaf extracts were more active in increasing the G6PD levels. With all results the following conclusion was made for the protective role of extracts.
In co-incubations with extracts and t-BHP, ALT, LDH levels were restored in the medium due to stabilization of the plasma membrane by the extract and all the antioxidant enzymes were also elevated. In co-incubations G6PD levels were significantly elevated which led to the elevation of NADPH. Elevated levels of NADPH were utilized by glutathione reductase to convert GSSG to GSH. The elevated levels of GSH protected the cells. When DHEA, inhibitor of G6PD, was co-incubated protective roles were diminished, indicating extracts prime target is G6PD.
To evaluate the hepatoprotective activity of the extracts, animals were pretreated with extracts for 14 days. Since bark and leaf extracts were active in protecting HepG2 cells from oxidative damage, only these two plant parts have selected for the in vivo hepatoprotective activity. On day 15 animals received single dose of CCl4, orally. After 48 hr, plasma ALT, AST and glutahione related enzymes were estimated.  Results have shown that, serum ALT, AST and all the glutathine related enzymes as well as catalase and superoxide dismutase were also restored to normal levels, indicating the hepatoprotective roles of S. febrifuga extracts. Histopathological studies confirmed the same.
In vitro hypoglycemic activity of the S. febrifuga extracts was evaluated in 3T3-L1 preadipocytes. 3T3-L1 cells were induced to adipocyte by various external insults like dexamethasone, insulin and IBMX. Adipocytes were incubated with extracts for 4 hr (pretreatment) and media was replaced with fresh media containing rdiolebeled glucose. After incubation for additional 6 hr, radiolebeled glucose concentration was estimated in the cell lysate. Results have shown that, al the extracts significantly increased the glucose uptake in basal and insulin stimulated conditions, in a dose dependant manner.. Extracts could also stimulate the glucose uptake in liver cell line HepG2, in a dose dependant manner. Insulin secretogague activity of the extracts was evaluated in RIN cells, but no extract has shown insulin secretogague activity.
In vivo hypoglycemic activity of the extracts was evaluated in three animal models, normohypoglycemic, glucose tolerance and streptozotocin induced model. Though, extracts have shown significant hypoglycemic activity in 3T3 cell, but they are mild active in in-vivo.
Cytotoxicity studies of the extracts have shown that root bark methanolic extract is highly toxic. To know the molecular mechanism behind extracts toxicity, extracts was screened for apoptosis inducing activity. Morphological characters, cell cycle analysis, western blot analysis was used to assess the apoptosis inducing activity of the extract. Results have shown that, extracts at lower concentrations (50 µg/ml) has shown all the typical apoptosis characters such as DNA fragmentation, nuclear condensation, elevated levels of cytochrome C and cleaved caspase 3 and decreased levels of Bcl2. At higher concentrations (>100 µg/ml) extracts induced necrosis.
Further prospects of the study are, though root bark methanolic extracts has shown significant apoptosis inducing activity in cell culture models it has to validate in vivo models such as in nude mice to assign anticancer property.
Bark and leaf extracts of the Soymida febrifuga have shown significant hypoglycemic activity in cell culture model but they were found to be mild active in in-vivo model. The reasons might be inability of the active principle to reach target site or active principle might be breaking down to non-active by its metabolism, further investigation is needed to confirm.
The methanolic extracts of Holoptelea integrifolia (Roxb.) (Urticaceae) leaves (MLE) and stem bark (MSBE) were studied for the woundhealing potential. Since wound healing is severely hampered by microbial infection and reactive oxygen species (ROS), this study was undertaken to evaluate antimicrobial and antioxidant activity apart from wound-healing activity. The antimicrobial property of the Holoptelea was studied against the six bacterial and five fungal strains using the agar well diffusion method and minimum microbicidal concentration and minimum inhibitory concentration were determined for each strain, in which methanolic extract of stem bark (MSBE) has shown bigger zone of inhibition (11.3–20.4 mm) than methanolic extract of leaves (MLE) (9.6–14.9 mm). The anti-oxidant activity was evaluated by DPPH free radical scavenging activity using HPLC method. The IC50 values obtained for MSBE (TPC: 78.53±1.26 mg/g) and MLE (TPC: 57.71±1.45 mg/g) were 37.66±0.48 and 50.36±0.59µg/well, respectively. In excision wound model, more than 90% wound healing was recorded in treated groups by 14 days of post surgery, where as only 62.99% was observed in the control group. In incision model, higher breaking strengths and higher hydroxyproline content in treated groups suggested higher collagen re-deposition than the control group. Finally, histopathology studies conformed wound-healing activity of Holoptelea integrifolia.



Synopsis:
The present study was designed to evaluate the antioxidant and antimicrobial properties of hexane (LH), methanolic (LM) and aqueous (LA) extracts of Soymida febrifuga (Maliaceae) leaves, which is a traditional folk medicine in India. No pharmacological evaluation has been reported on this plant (except antiplasmodial activity) till date. Antioxidant activity of different extracts was evaluated by DPPH free radical scavenging activity, taking Total Phenolic Content (TPC) as an index. Antimicrobial activity was tested against 6 bacterial and 5 fungal strains using Agar Hole Diffusion method and Minimum Inhibitory Concentrations (MIC) and Minimum Microbicidal Concentration (MMC) were determined for all the test organisms against the extracts. Results have shown that, methanolic and aqueous extracts of leaf had higher antioxidant activity and total phenolic content than the hexane extract. The antioxidant activity and TPC of the extracts were highly correlated. Extracts had also shown several degrees of antimicrobial activity against different microbes. Methanolic extract was more potent against Aspergillus fumigatus and Candida tropicana. Lowest MIC values obtained for LM, LA and LH were 78, 156, 625µg/ml against A. fumigatus C. tropicana and C. albicans, respectively. Hence, this study conforms Soymida febrifuga leaves possess potent antioxidant and antimicrobial activity.


